The average family in congenital cases was in 1895, 5*5 children; in 1931, 4 children. This decrease can hardly be accidental. It is perhaps due to a deliberate effort to reduce families by birth control, an effort which we can hardly condemn in families with hereditary deafness. The decrease has occurred too in spite of the greatly lowered infantile mortality rate since 1895. The ratio of deaf born to hearing in congenital families is 1 to 3 3 which is as near the Mendelian ratio as one could expect in dealing with such small numbers. Parents are loath to ascribe deafness in a child to heredity. Were the truth known, I believe the Mendelian ratio would be more nearly correct. The returns are made from schedules filled up by medical officers, but even there the medical officer has seldom been the observer of the illness causing deafness.
Comment on these figures might be made to spread over the whole field. I shall content myself with one or two features. The most striking feature is the diminution of the ratio of adventitious or acquired cases, a fall of nearly 26%-from 50 to 27 * 8%, And this has taken place in the face of an increasingly severe combing of the schools for-back-ward cases of all kinds. What has caused this good result? The answer is: chiefly medical inspection and treatment. Teachers are instructed to refer backward cases to medical officers. Treatment is at once instituted and is continued by skilled nurses over a longer period (a period of at least ten years) than in any other Institution.
I can hardly avoid mentioning in this connection the operation for the removal of tonsils and post-nasal adenoids. It may surprise some of you too-even those of you who are busy with this operation-that 25% of the youth of this country are without tonsils and post-nasal adenoids.
We admit to the schools in Glasgow 22,500 children annually, and in school hospitals, general and special hospitals we remove in at least 6,000 children tonsils and post-nasal adenoids.
The better housing, better feeding and better clothing of school children are all contributing to the diminution of acquired deafness, as also the greater cleanliness, especially of the hair and head of children at sebool. Lastly the treatment of the ear complications of scarlet fever and measles to a finish in the case of children in hospitals for infectious diseases This movement has been under way for too short a time for its full effect to be estimated, but I am sure it will later show its effect in the lessening of acquired deaf-mutism. But a link is still awanting in the chain of treatment. It is not always possible to arrest the suppuration in these cases before the patient is dismissed. The result is gradually increasing deafness, danger to the life of the child-for it is nearly always a school child-and sometimes the carrying -of infection from the hospital to children outside, because the discharge from scarlet fever ears remains infectious occasionally for months. What is the awanting link ? On conversation on this subject, I presented the difficulty to Dr. Arbuckle Brown of the Glasgow Education Authority, and he made the following suggestion: "That all children taken into hospital suffering from any disease (infectious or other) wherever any indication of ear complication has been discovered during the illness, should be kept under observation for as long as may be necessary and if need be attended to at one of our school clinics for observation or treatment. Cases which have developed otorrhcea, even when the case has been " cured " and the child discharged with a dry ear, whether in hospital for the usual period or for an extended period, are to be dealt with in a similar manner, namely, by attending an observing clinic for an extended period to ensure that there is no return of the discharge. If treatment is necessary then the child will attend a treatment clinic. The chronic cases in which disease of the mastoid cells has occurred will be dealt with by admission to a hospital for operation." That I think is a necessary step in the treatment of the school child, and this system is now in operation in the City of Glasgow.
Syphilis is a cause of both congenital and acquired deaf-mutism. My complaint against this disease is not only that it causes deafness-and this it does both in children and adults-but that it ruins families. In a series of family trees which I collected and published in 1912 the following figures came out: In 21 families there were 172 children involved, there were 30 stillborn children, including these there were 75 deaths of children nearly all in the first and second years, and in addition there were 31 deaf or deaf and blind children. Of the remaining 66 children few survived to adult life. Are we dealing with success in preventing this disease ? We are not, and the reasons are that we have no compulsory notification and we cannot compel treatment. Here is the state of matters in the City of Glasgow (Medical Officer's Report, 1929) :
"Even with all the facilities for treatment, the individuals suffering from venereal disease do not take advantage of the treatment to a cure. The voluntary system does not seem to be a success." In Dr. MacGregor's latest report just quoted, the percentage of defaulters before completion of treatment is stated to have been 55* 3% in 1923 and 77o 1% in 1929. The average percentage in default during the past five years was 70 -5%.
There seems nothing for this disease but compulsory notification and compulsory treatment to a finish in every case. Only thus will the hearing and the lives of such deaf children be saved. The objection to compulsory notification of all cases of primary disease is that this would induce the sufferer to conceal the condition. I do not think this objection could be urged against the compulsory notification of the disease in children, a step which I urged on the Royal Commission on venereal diseases many years ago. No parent would see his child die or become deaf because he preferred to hide the condition from which the child suffered. And the power to compel treatment to a finish should be given by Parliament now. The waste of time and money incurred by incomplete treatment is a sufficient reason for compelling the continuance of treatment to a finish. I here make a public appeal for the notification of venereal diseases in'children, and I do so not only in the interests of the deaf child but of the families of syphilitic parents. Lastly, let me say a word on hereditary deafness. Whilst a great deal has been done for the prevention of acquired deafness nothing has been done or is being done for the prevention of hereditary deafness except by voluntary birth control by the deaf themselves. Were this effort confined to the deaf one would say: " Just let it go on." But it is being carried out even to a greater degree by the hearing, and particularly by the better classes amongst the hearing. One cannot look at the thousands of small bungalows growing up all over this country without misgiving. I call these " birth-control houses." They are built to accommodate only one child or, if there is a second baby, it is an Austin. But the average family in hereditary deaf cases is four.
Why should we not educate the deaf children in our schools-say during their leaving year, which is the sixteenth of their lives-on the principles of Mendelism and its bearing on the unions most of them are bound to make? Most of the hereditary deafness we have would diminish rapidly were this instruction given and followed. But would it be followed ? you ask. Well, till the instruction is given we have no need to give an answer. Oura is to tell the deaf the truth.
Conclusions regarding the further prevention of deaf-mutism-So much has been done for the prevention of acquired deafness during the forty years of my review that my chief feeling is one of profound thankfulness. In addition to the continuance of present preventive measures I suggest the following (a) The linking up of the school authority with the infectious diseases hospitals for the control and cure of all the ear complications of the infectious diseases.
(b) The compulsory notification of all cases of venereal disease as soon as possible and the immediate notification of all cases of deafness or of any other defect or condition due to venereal disease when such appears in a child.
(c) The teaching of sex physiology by way of lessons in Mendelism to all deaf children and their parents or other relatives, during the last year of the school life of the child. Discus8ion.-Mr. F. BRAYSHAw GILHESPY (Birmingham): Excepting those who are consultants at institutions for the deaf, otologists have little chance of contact with those responsible for the education of our deaf population. Probably in the past we might have given the teachers of the deaf more help but have failed to do so owing to lack of knowledge of their requirements. It is important, on receiving a deaf-mute for instruction, to know what remains of hearing, if any, are present. Ewing, of Manchester, a notable teacher of the deaf, had certain deaf-mutes referred to him who, when they made any attempts at speech or sound, did so with normal intonation-not in the lifeless intonation of the totally deaf.
Owing to the different diagnoses expressed as to the auditory acuity, by various otologists, Ewing was forced to rely on his own investigations to get at a satisfactory measure of their deafness. It was my duty to review his book " Aphasia in Children," which contained an account of these investigations and, briefly, I would like to bring this work to your notice in order to draw your attention to the work going on in these institutions for the deaf.
The most interesting portion of this book refers to a study of seven children, who, when brought to the author for speech training, were aphasic, on account of deafness, either congenital or acquired soon after birth.
The history of one of these patients is typical of the other six, and illustrates Ewing's thesis. In March, 1924, a boy, aged 4' years, was seen by him. Up to the age of 3 years he had given no signs of being able to hear. Later, when he was examined by otologists, there was thought to be some hearing present, as his pupils dilated when a tuning fork was sounded close to his ear. At the age of 4j years be behaved, on the whole, like a congenitally deaf child; he could not understand a word said to him and could not speak. He expressed his wants by "cries" which were not words, but at the same time there was normal intonation of the voice in these cries, unusual in any prelinguistic form of deafness. Unlike the born-deaf child, he did not slur his feet when walking and he was neat in his movements. Apparently it was found impossible to test him by tuning forks, although I am not entirely convinced of this. Ewing developed a tunnel-test used in conjunction with an audiometer. This is extremely ingenious, as the child depresses the switch when he hears the note of the audiometer, but thinks that it is the noise of the train which is set going through the tunnel at the same moment.
Ewing found, after testing this group of children, that their hearing for 64, 128, 256 d.v. fell definitely within the distribution for children of normal hearing but that there was a severe defect for hearing of the higher frequencies. He called this " high-frequency deafness." This term to me now indicates nerve-deafness, but it has a great hold amongst those responsible for teaching the deaf and is bound, sooner or later, to be brought to the notice of otologists. That is one of my reasons for bringing Ewing's work to your notice.
Various workers bave shown that vowel sounds have special frequencies, which lie between 375 d.v. to 2,400 d.v., while the consonants have frequencies higher up the scale, mostly in the region of 8,000 d.v. a second. Therefore, a child with nerve-deafness would not hear consonants but might appreciate vowel sounds. The following table, taken from Harvey Fletcher's " Speech and Hearing," shows further that the vowels have two frequencies, CHARACTERISTIC FREQUENCY OF THE VOWEL SOUNDS. 
2,400
sometimes widely apart. Inability to hear a tuning fork above 1,000 d.v. would account for the difficulty in distinguishing two vowels, supposing their lower vibration period was the same, but one of the vowels also had a vibration period higher in the scale than 1,000.
I have a patient who demonstrates clearly this point of difficulty. He can discriminate A-H and 00 with the left ear, up to nine feet, but gives 00 for EE even at one inch, except when a loud voice is used, and then not with certainty. The right ear confuses 00 for EE however close one gets. This is explained by the fact that EE has two characteristic frequencies widely apart, one at 375 d.v. and one at 2,400 d.v. A normal child would distinguish EE from *)O, which have very similar lower frequencies at 375 d.v. and 400 d.v. by the higher frequency at 2,400 d.v., characteristic of EE. If the child cannot bear 2,400 d.v. clearly, then he will be unable to distinguish EE and 00 as the lower frequency of EE is very near that of OO.
When it is seen that the vowels go in pairs and that the second of each pair sounds to the deaf child exactly like the first of the pair, it will be realized what confusion may arise in a child's mind on account of the vowels alone. Added to this he fails to hear the consonants. He has been likened to a person listening to the worst loud speaker ever heard. He lives in a world of nonsensical sound, for " I'll be back soon," he might hear " O0 BOO BAW OON." Being conversant with all the arguments against the use of the Western Electric Audiometer and knowing that Ewing, in his research, had not the opportunity of testing bone-conduction, I have carefully tested my patient with tuning fork and audiometer, and I think that there can be no doubt that his is a case of nerve-deafness, with hearing for the lower part of the scale and that the explanation for the phenomenon shown, as offered by Ewing, is correct. In testing deaf people I have not found the islands of hearing referred to by Kerr Love in his early work. A chart drawn up by Shambaugh suggests that the loss of hearing in certain parts of the scale is a relative, rather than a total, loss.
[I wish here to record my thanks to Mr. Cockersole, of the Birmingham Institute for the Deaf, who first introduced me to this work.] Mr. A. D. SHARP said that the incidence of deaf-mutism for Europe was given as 8 in 10,000; in Britain, he thought, the figure was about 2 in 10,000. With regard to the proportion of congenital to acquired deaf-mutes, he found the percentage to work cut at 60% congenital and 40% acquired. Of the congenital cases, 34% had no hearing, 66% had remnants of hearing, 3% of whom had evidence of fair hearing, but were unable to comprehend or make use of it.
In 10% of the absolutely deaf congenital cases, deaf-mutism was present in a near relative.
In no case of congenital deaf-mutism were the father and mother related. Syphilis did not account for more than a fraction of the cases. In the acquired cases, deafness was noticed after the following illness: pneumonia, meningitis, acute otitis media, measles, scarlet fever, whooping cough, teething, diphtheria and trauma. While birth control by those who have a family history of deaf-mutism will reduce the number of congenital cases, there is not likely to be any real diminution in the number of acquired.
Sir JAMES DUNDAS-GRANT said that to read about deaf-mutism was depressing, but when the subject was put before one by Dr. Love and Mr. Fraser it became invested with new life.
Reference had been made to " deaf-mutism " without deafness. Professor Giampietro many years ago described a number of cases in which the child could not learn to speak but hearing was still present. Obviously there was in that case some defect in the speech centres and special education of these was required. Walker Downie had described a post-mortem examination in a case of congenital syphilis in which the disease was originally in the meninges, from which it had extended.
In a paper on the pathology of deafness occurring in tabetic paresis, Krasznig stated that the site of origin seemed to be the internal auditory meatus in the arachnoid sheath, where, apparently, there was a constriction behind which the spirochEetes could accumulate and from where an extension into the internal ear took place. Some time ago he saw a case of Schilder's disease with various paralyses attributed to " aphasia." He understood that one of the first symptoms of this disease might be bilateral nerve-deafness, adding another to the difficulties of diagnosis.
The round window was very important for hearing, but only for the high-pitched tones. He, Sir James, had brought forward the case of a woman who had sclerosis of one ear, in which he was able to produce a permanent perforation in the membrane. In her case the round window was plainly visible, and she could hear very high-pitched tones.
Dr. K. B. AIKMAN said the problem of deaf-mutisin must be dealt with from a very broad standpoint. The Wood Committee on Mental Defect had shown that the lowest 10% of the population formed a " Problem Group " in which was concentrated a very great deal of physical and mental weakness.
In tackling this " problem group " we struck at foci of zymotic disease which contributed so largely to deaf-mutism, as well as to other sequele, and we also struck at many carriers of congenital deaf-mutism; for carriers were often the subjects of other defects, not always deafness. Opinions as to the legality of sterilization were conflicting. A Bill to legalize voluntary sterilization of mental defectives was lately before Parliament and would be re-introduced shortly.
Sterilization of mental defectives would pave the way for voluntary sterilization in other conditions. This would be an advantage to the community and to the deaf-mutes themselves.
Dr. KERR LOVE (in reply) said he considered that congenitally deaf children had an island of hearing somewhere. Any defect there might be in a family was emphasized when cousins married. That was the objection to cousin marriages. With regard to sterilization, the British Medical Association had declared that to be illegal.
The number of cases of acquired deafness had been reduced by 25% since 1895, and he thought the conditions under which cerebrospinal fever was induced would be improved. Forty years hence there would be less congenital deafness, but there were even now more institutions for deaf children in this country than there were deaf children to fill them. The deaf-mute ratio in Scotland and England was diminishing.
Mr. J. S. FRASER (in reply) said that if a child aged 10 years became totally deaf he probably would not become a complete deaf-mute; he would be a " semi-mute."
In regard to the education of deaf children, he did not know whether members of the Section were able to understand the speech of deaf-mutes who had been taught by the oral method; their teachers and mothers could understand them, but he (the speaker) could not.
With regard to congenital cases, he agreed with Dr. Kerr Love that in many of them the patients had some degree of hearing; there were probably little areas of the cochlea which, though malformed, were able to appreciate sound. In acquired cases due to labyrinthitis, however, the whole inner ear was usually destroyed.
He did not enter into the question of brain changes. The French school said that many cases of deaf-mutism were due to changes in the brain. He thought that this was because French otologists had not cut microscopic sections of the inner ear in cases of deaf-mutism; otherwise they would have found it unnecessary to postulate changes in the brain. The celloidin method was laborious, and therefore more suitable to the Teutonic than to the Latin tenmperament.
From this last case the question arose whether the round window or the oval window was the more important for hearing. The stapes was not fixed on either side, though the oval window was filled up with connective tissue, but the round window on both sides was obliterated by new bone. On the left side, Corti's organ, in the middle and upper coils at any rate, was fairly well formed. Recently Professor Gustav Alexander of Vienna had said that tones from 16 up to 90 d.v. were heard through the oval window, and that tones from 90 d.v. upwards, i.e., the area concerned in hearing speech, were appreciated through the round window. To some extent at any rate, therefore, this last case tended to support Professor Alexander's view. It was at least doubtful whether complete fixation of the stapes would produce such severe deafness as to result in deaf-mutism, but complete bony obliteration of the round window did so.
Mr. GILHESPY, in reply, said that the deaf child heard such an amount of nonsensical noise that he became confused concerning everything, and that was what teachers had to fight against.
